O2 effect on composition of chick embryonic heart and brain.
Heart ventricles from chick embryos incubated in 60% O2 (hyperoxia) on the 16th through the 18th days of incubation were 21% heavier than those from control embryos maintained in 21% O2 (normoxia). Heart ventricles from embyros incubated in 15% O2 (hypoxia) were 8% lighter than controls. Changes in ventricular weight were accompanied by proportional changes in protein content (21% more in hyperoxic ventricles; 8% less in hypoxic ventricles). Ventricular tissue DNA content showed a significant increase in hyperoxia. Tissue protein/DNA ratios were significantly higher in hyperoxia and lower in hypoxia. These data suggest that increased O2 availability led to hypertrophy of chick embryo ventricular cells and an increase in the level of DNA synthesis. Cytochrome oxidase activity per mg DNA was 15-25% higher in hyperoxic ventricles than in hypoxic ventricles. This result is consistent with our previous findings that alterations in O2 availability affect the O2 consumption rate of the chick emryo in ovo, and it provides direct evidence that a phenomenon repeatedly observed in vitro is of importance in vivo. In contrast to the heart, O2 availability did not affect the wet weight, protein or DNA contents, or cytochrome oxidase activity of the chick embryo brain.